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Clearance of the hepatitis B virus (HBV) requires a coordinated innate and adaptive, humoral and 
cellular immune response.1 In acute, self-limited hepatitis, most HBV-DNA molecules are cleared in 
the incubation phase (i.e., prior to the onset of liver damage and clinical symptoms of acute hepatitis 
B). This rapid reduction in viral load is attributed to inhibition of viral gene expression and replication 
by cytokines such as IFN-γ and TNF-α,2 which are detectable in the liver even prior to infiltration of 
large numbers of HBV-specific T cells. A vigorous, polyclonal and multispecific CD4 and  
CD8 T cell response then coincides with maximum ALT elevation, clearance of HBe and HBs 
antigens, and development of neutralizing antibodies. After recovery from hepatitis B, HBV-specific T 
cells as well as neutralizing antibodies persist for decades.3 Nevertheless, trace amounts of HBV-DNA 
remain detectable in serum and PBMC3 suggesting a balance between T cell- and antibody-
inaccessible viral reservoirs and de novo induced immune cells that control viral spread.  
 
In chronic hepatitis B, HBV-specific T cells are barely detectable ex vivo in circulation, but can be 
expanded in vitro from liver biopsies. Patients with chronic hepatitis who spontaneously clear HBeAg 
and seroconvert to anti-HBe display a sudden increase in the HBV-specific T cell responses in the 
peripheral blood.4 T cell responsiveness remains slightly elevated after HBeAg clearance, because 
HBeAg-negative patients with low viral load and normal ALT value display stronger in vitro 
responsiveness of circulating HBV-specific T cells than HBeAg-positive patients with high viral load 
and elevated serum ALT levels.5 These findings raise the possibility that impaired T cell function may 
be reversible in chronic HBV infection. 
 
Indeed, antiviral therapy of HBeAg-positive patients restored HBV-specific T cell responses during 
the first year of treatment,6 but thereafter, responses decreased and, after 3 years, were no more 
frequent than in untreated patients.7,8 Decreased T cell responsiveness during prolonged therapy was 
associated with increased prevalence of lamivudine-resistant HBV mutants and increased HBV titer.8 
The data provide a rationale for the combination of antiviral and immunostimulatory therapy.  
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